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Introduction 
The realisation that supply chain performance is an important factor in achieving a 
firm’s competitive advantage has prompted firms to focus not only on wider aspects of 
supply chains between members in the chain, but on internal business systems as 
well (Sezen 2008:233; Sanders 2011:8). In supply chains, the performance of 
individual firms and that of the supply chain as a whole remain paramount. In this 
regard, Mentzer, De Witt, Keebler, Min, Nix, Smith and Zacharia (2001:18) note that 
the purpose of supply chain management is to improve the long term performance of 
the individual firms and the supply chain as a whole. Hugos (2006:50) posits that 
supply chain management requires simultaneous improvements in both customer 
service levels and the firm’s internal operating efficiencies. Improving internal 
operating efficiencies may require adopting systems such as just-in-time (JIT) 
production and inventory control, effective supply chain planning as well as delivery 
systems (Zhou & Benton 2007:1348).  
 
Day and Lichtenstein (2007:317) categorised supply chain management practices into 
internal supply management processes and externally focused management 
practices. Supply chain practices have also been defined from both an intra-firm and 
an inter-firm perspectives. The intra-firm perspective definition of supply chain practice 
includes supply chain planning, JIT production and inventory systems, as well as the 
delivery practices while supply chain practices from an inter-firm perspective includes 
among others, collaboration, strategic information sharing and supply chain 
competence (Day & Lichtenstein 2007:317). Li, Rangu-Nathan, Rangu-Nathan and 
Rao (2006:109) define supply chain practices as a set of activities performed by firms 
to enhance efficient management of the supply chain. According to Da Silva, Neto and 
Pires (2012:10), supply chain practices incorporate cooperation, as well as support in 
the development of products, processes, purchases and delivery systems with a firm’s 
suppliers. Van der Vaart and Van Donk (2008:47) define supply chain practices as 
tangible activities or technologies that play a primary role in the collaboration among 
the focal firm, its suppliers and customers.  
 Due to increasing global competition, many firms are increasingly embracing supply 
chain practices such as the supply chain planning, JIT production  and inventory 
systems, as well as the delivery systems (Mbanje & Lunga 2015:5). These supply 
chain practices ensure low cost, high quality and reliable products, which enhances 
firm competitiveness and performance both in local and global markets (Shukla, Garg 
& Agarwal  2011:2061). Wisner, Tan and Leong (2012:270) concur that the success 
of efficient and effective intra-firm supply chain practices is manifest from low cost, 
greater speed, new innovation and high levels of customer satisfaction in their firms. 
Wisner et al. (2012:269) associate JIT production and inventory practices with the 
reduction in wasted movements of workers, customers and or work-in-progress, thus 
improving the overall supply chain responsiveness and efficiency. As such, the 
adoption of supply chain practices in industries worldwide has steadily increased since 
the 1980s (Shukla et al., 2011:2063).  
 
The notion of e-collaboration has sprouted in supply chain management literature as 
a technology-enabled systems approach that integrates and synchronises a supply 
chain, promoting team work among multiple businesses with a shared purpose and a 
common work context (Coe, 2004:5). It provides supply chain member firms with 
benefits such as reduced total systems costs as well as improved customer 
responsiveness (Coe, 2004:5). Notwithstanding the perceived importance of 
collaboration and electronic collaboration (e-collaboration) at supply chain level, 
organisations continue to experience difficulties in their attempts to foster internal and 
external collaboration (Jayaram & Tan, 2010:262). More so, international evidence 
reveals that firms are reluctant to adopt and implement technology-enabled 
collaborations in supply chains as they perceive technology as an inherently insecure 
and a complicated environment, despite the benefits and opportunities availed by 
supply chain e-collaboration systems (Ratnasingam, 2006:117).  
 
According to the Council for Scientific and Industrial Research Report (2014:16) there 
is a major gap between the knowledge of supply chain management and the 
successful implementation of supply chain collaboration strategies within South 
African organisations. In support, the Supply Chain Foresight Report (2015:49) 
recommended that supply chain collaboration, alignment and visibility are some of the 
key areas that need improvement in South Africa’s supply chain management and 
have greater potential for future returns. Furthermore, the Supply Chain Foresight 
Report (2015:61) highlighted that only 29% of the South African firms are fully utilising 
supply chain collaboration strategies, while 46% are partly collaborating and 14% have 
plans to implement supply chain collaboration strategies. This clearly shows that the 
areas of collaboration within supply chains in South African companies remain fertile 
for exploration. Furthermore, the trends of outsourcing and the value-added functions 
associated with external functions call for more understanding of effective supply chain 
e-collaboration (Jayaram & Tan, 2010:262).  
 
Yet, there seems to be a gap in literature of the influence of supply chain practices on 
supply chain e-collaboration. A few studies have been conducted on supply chain 
practices. These include a study by Day and Lichtenstein (2007) which investigated 
the relationship between supply management practices, strategic orientation and 
organisational performance. Another study by Bayraktar, Koh, Gunasekaran, Sari and 
Tatoglu (2008) investigated the relationship between information systems, supply 
chain management practices and operational performance. Li et al. (2006:107-124) 
examined the impact of supply chain management practices on competitive advantage 
and organisational performance. Finally, Zhou and Benton (2007) investigated the 
integration of information sharing and intra-firm supply chain practice in supply chain 
management in North American firms.  
 
The link between supply chain practices and supply chain e-collaboration makes this 
study significant in filling such a research gap. Thus, a detailed study on the intra-firm 
supply chain practices effect on supply chain e-collaboration stands to contribute 
towards literature. Hence, this study seeks to investigate the influence of supply chain 
practices on e-collaborations with suppliers and customers in South Africa. In 
particular, the study will focus on supply chain planning, JIT production practice, and 
delivery practice as supply chain practices. These dimensions of supply chain practice 
were also employed in a study by Zhou and Benton (2007). This article is organised 
as follows: theoretical grounding, literature review, research methodology, data 
analysis and results, as well as the managerial implications and policy 
recommendations. 
 
Theoretical grounding 
 
This study is grounded on the relational view (RV) theory. The RV theory assumes 
that critical resources of a firm may extend beyond the firm boundaries and may be 
embedded in inter-firm resources as well as routines (Singh, 2008). These resources 
or assets can be site, physical and or human specific. The site specific resources 
which involve immobile successive production stages located one to another can help 
enhance effective supply chain planning practices (Dyer & Singh, 1998:669). In other 
words, if the supply chain member firms will situate their successive production 
processes in a manner that they are near each other, it would be easy for them to 
coordinate their activities. In addition, the firms can effectively forecast customer 
demand, and work together to timely meet the customers’ precise requirements (Lavie, 
2006). Collaboration with suppliers and customers will likely result in the creation of 
complementary resources and competences that generate relational rents. Relational 
rents would also result where there is trust and information sharing culture between 
parties (Turkmen 2013:10).  
 
Literature review  
The link between supply chain practices, namely supply chain planning, just-in time, 
and supply flexibility, and supply chain e-collaboration is now examined. To that end, 
the concept of SCMPs, SCI and SCP used in this study are clarified. Subsequently, 
based on the literature reviewed the model and hypotheses are further proposed. 
 
Ivanov and Sokolov (2010:173) define supply chain planning (SCP) as ‘a purposeful, 
organised and continuous process including the synthesis of supply chain structures 
and elements, the analysis of their current state and interaction, the forecasting of their 
development for some period and the forming of mission-oriented programmes as well 
as schedules for the transition to a required (optional) structural macro-state’. It seeks 
to accurately forecast future demands of the firm and coordinate several functions 
within the firm, its suppliers as well as its customers (Fuchs & Otto, 2015:78; Zhou & 
Benton, 2007:1349). Supply chain planning practices are important to firms because 
they enable them to process information from suppliers, customers and internal 
operations (Zhou & Benton, 2007:1349). Supply chain planning also enables the firm 
to coordinate material and information flows with a view to meeting customer demand 
in the required volume and delivery time, while improving efficiencies within the supply 
chain (Steinrücke & Jahr, 2015:259; Cordeau, Pasin & Solomon, 2009:62). Jonsson 
and Holmström (2016:62) recommended that SCP needs to be evaluated as a specific 
management intervention that is implemented, managed, and actively developed. 
Hence, the current study seeks to measure the effectiveness of the supply chain 
planning practice through the implementation of the supply chain demand forecast and 
coordination practices. 
 
Just-in-time (JIT) system has greatly influenced manufacturing processes since the 
early 1980s. Some of the main benefits of JIT such as inventory reduction, quick 
delivery, and cost reduction have been well documented (Badenhorst-Weiss, van 
Biljon & Ambe, 2017; Cook & Rogowski, 1996; Payne, 1993). Just-in-time production 
encompasses continuous problem solving to eliminate waste, improve quality and 
enhances new product development (Meybodi, 2015:112; Wisner et al., 2012:54). 
According to Singh and Ahuja (2014:281) JIT is the foundation for world class 
manufacturing, as it facilitates the effective implementation of world-class lean 
manufacturing practices. In JIT production and inventory practices, excess inventories 
are considered a waste because they tend to hide several purchasing, production and 
quality problems within a firm. As such, through the cycle time reduction practice, firms 
are required to reduce their inventory levels by, for example, reducing their purchase 
order quantities and production lot sizes (Lohar, 2011:6). Cycle time can also be 
reduced by moving the machine tools closer to the machines, improving tooling or die 
coupling, having standardised setup procedures and purchasing machines that 
require less setup time (Wisner et al., 2012:270). As argued by Zhou and Benton 
(2007:1349), cycle time reductions from running small batches allow firms to improve 
quality and timeliness feedback.  
 
According to Anaya and Boticario (2011:1175) purposeful application of collaboration 
technologies, called e-collaboration, can only support the sharing of knowledge. In 
support, Cassivi, Lefebvre, Lefebvre and Leger (2004:91) posit that reliance upon e-
collaboration tools will enhance the competitiveness and performance of their supply 
chains. In view of this, this study argues that the reduction of cycle times and 
elimination of waste as a result of the adoption of JIT philosophy and practice will foster 
e-collaboration among the supply chain members. According to Kerber and 
Dreckshage (2011:192), delivery practice is an important element of achieving 
customer satisfaction by providing customers with the products they want when they 
want them. Delivery practice can be categorised into reliable delivery and flexibility in 
production and delivery. Reliable delivery requires that suppliers deliver products on 
schedule and in the right amounts required (Kerber & Dreckshage, 2011:192). Duclos, 
Vokurka and Lummus (2003) define supply flexibility as the ability to meet the 
changing needs of customers, changing the supply of product, including mix, volume, 
product variations and new products. Flexibility in production and delivery practice 
reflects an organization’s ability to effectively adapt or respond to change (De Villiers, 
Nieman & Nieman, 2017; Jayant & Ghagra, 2013:22). In other words, the suppliers 
should not only be able to timely deliver products, but that they also be flexible enough 
to respond to the customers’ change in tastes and requirements.  
 
Jayant and Ghagra, (2013:24) indicated that flexibility can be operationalised in terms 
of end user requirements that are to be met by manufacturing for example, the 
customization of products and shorter delivery lead times. According to Kim (2015:4) 
flexibility becomes of greater importance in the long-term relationship than in the short-
term relationship. Flexibility in delivery practice is also associated with improved 
responsiveness to constant change in customer demands, facilitated by supply chain 
e-collaboration (Coe 2004:5). It is against this backdrop that the study asserts that 
effective delivery practices can improve e-collaboration among supply chain members 
especially with customers. 
 
The term e‐collaboration is increasingly being used to refer to collaboration activities 
made possible by the use of information and communication technology (Seaba & 
Kekwaletswe, 2012:126; Weiseth, Munkvold, Tvedten & Larsen, 2006). Hence, e‐
collaboration can be defined as the purposeful application of collaboration 
technologies to support the sharing of knowledge (Anaya & Boticario, 2011:1175; 
Munkvold, 2005:82). Such information and communication technologies are meant to 
strengthen collaboration the partners. According to Cassivi, Lefebvre, Lefebvre and 
Leger (2004:91), in order for firms to enhance their competitiveness, they increasing 
rely on e-collaboration tools in order to enhance the performance of their supply 
chains. Supply chain e-collaboration has been defined by various authors in many 
different ways. It has been referred to as an extension of the conventional collaboration 
approach in a digital era (Ma, 2008:66). It refers to the joint activities by firms, which 
are based on inter-organisational learning through long term inter-organisational 
relationships, and involves joint planning, coordination, advertising and promotions 
done through the aid of technology (Choi & Ko, 2012:551). According to Green 
(2001:201), supply chain planning mainly focuses on end-customer demand 
forecasting, and production capacity alignment. To this end it employs demand 
management, sales and operations planning, master production scheduling and 
distribution requirements planning. In their study, Cassivi et al. (2004:105) found that 
e-collaboration seems to be more effective with suppliers than with customers. 
 
The current study’s research framework proposes that intra-firm supply chain practices 
of supply chain planning, JIT production and inventory, as well as delivery can 
positively influence the supply chain member firms’ technology mediated 
collaborations using South African data. This proposition is informed by both the RV 
theory along with the Lambert and Cooper’s (2000) supply chain management 
framework. The argument is that after understanding their positions in the supply 
chain, identified and selected their primary suppliers as well as customers, firms can 
invest in the linkages and connections of their business processes to enhance supply 
chain planning, JIT production and delivery practices. With time, these supply chain 
firms will then invest in collaboration technologies that can help them share resources 
and strengthen their long term relations within their supply chain. Thus, firms that 
effectively implement their intra-firm supply chain practices increase the chances of 
collaborating with their key supply chain members using technologies in an attempt to 
control and minimise supply chain costs. In light of the RV theory, supply chain 
framework as well as the above reasoning, this study hypothesises that: 
 
H1: Supply chain planning practice has a positive and significant influence on supply 
chain e-collaboration with suppliers. 
H2:  Just in time production practice has a positive and significant influence on supply 
chain e-collaboration with suppliers. 
H3: Just in time production practice has a positive and significant influence on supply 
chain e-collaboration with suppliers 
H4: Just in time production practice has a positive and significant influence on supply 
chain e-collaboration with customers 
H5: Supply flexibility practice has a positive and significant influence on supply chain 
e-collaboration with customers 
 
 
Conceptual framework  
The research framework developed in this study is shown in Figure 1.This section 
describes the research model as well as the nine main hypotheses. The framework 
proposes that supply chain the implementation of supply chain practice will influence 
the supply chain e-collaboration.  
 
Figure 1: Research framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: own framework 
 
RESEARCH METHODOLOGY 
Sample and data collection  
The current paper surveyed 320 firms of all sizes across various industries throughout 
the nine provinces of South Africa. The study targeted and used the list of supply chain 
member firm managers who are also SAPICS members obtained from the SAPICS 
database. Self-administered questionnaires were used for data collection. However, 
given the distance involved between the nine provinces in South Africa, these 
questionnaires were turned into monk Internet based surveys to reduce costs. With 
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the help of SAPICS, a majority of the questionnaires were distributed to SAPICS 
members during the SAPICS annual conference held from 1-3 June 2014 at Sun City, 
South Africa. This conference had a total attendance of almost 1500 SAPICS 
members. A total of 300 usable completed questionnaires were collected at this 
conference. From the monk survey, a total of 20 usable and completed questionnaires 
were retrieved, summing up to a total of 320 usable questionnaires.  
 
Measurement instrument and questionnaire design 
Research scales were operationalised on the basis of previous work. Proper 
modifications were made in order to fit the current research context and purpose. Intra-
firm supply chain practice was measured from three dimensions - supply chain 
planning practices (6 items), just-in time production and planning practices (5 items), 
and supply flexibility practices (5 items) (see the attached questionnaire in the 
appendix). The study adopted and modified the supply chain practices from Zhou and 
Benton (2007:1358) as well as from Jayant and Ghagra (2013:24). Supply chain e-
collaboration was measured from four dimensions: e-collaboration with suppliers (6 
items), and e-collaboration with customers (7 items). The supply chain e-collaboration 
measures were adopted and modified from Hosseini, Azizi and Sheikhi (2012:86-87) 
and Rosenzweig (2009:475-6) (see the Appendix). All the measurement items were 
measured on a five-point Likert- scale that was anchored by 1= strongly disagree to 
5= strongly agree to express the degree of agreement. 
 
Data analysis  
The research data gathered for this study was coded in short phrases to make it easier 
to enter into the analysing software, for further analysis. It was analysed using a two-
step procedure, as suggested by Anderson and Gerbing (1988). First, the accuracy of 
multi-item construct measures was assessed, followed by a test of the research model 
and hypotheses. In both data analysis stages, this paper tended towards the use of 
the structural equation modelling (SEM) technique. A confirmatory factor analysis 
(CFA) was performed using Amos 21 in order to access the measurement model. In 
addition, Amos 21 was employed as the computation SEM software. The research 
sample is described below. 
 
 
Findings and discussion 
 
Respondent profile 
 
TABLE 1: Firm and respondent profile 
Number of employees Frequency Percentage 
5 or less 
6-10 
11-20 
21-50 
51 or above 
Total 
20 
15 
12 
28 
245 
320 
6.25 
4.69 
3.75 
8.75 
76.56 
100% 
Turnover  
Less than R1million 
R1-R5m 
R5 - R10m 
R10.1-R20m 
Above R20m 
Total 
3 
29 
19 
25 
244 
320 
0.94 
9.06 
5.94 
7.81 
76.25 
100% 
Firm Age  
2years or less 
3-5years 
6-10years 
11-20years 
21 years or above 
Total 
20 
3 
33 
48 
216 
320 
6.25 
0.94 
10.31 
15.00 
67.50 
100% 
Business Type  
Manufacturing 
Retailing 
Construction 
Mining 
Tourism 
Agriculture 
Financial 
Logistics 
Marketing 
Total 
120 
36 
5 
19 
24 
14 
26 
73 
3 
320 
37.50 
11.25 
1.56 
5.94 
7.50 
4.38 
8.13 
22.81 
0.94 
100% 
 
 
Table 1 presents the description of the respondents who participated in this study’s 
survey. A majority of the surveyed firms employed more than 51 employees with a 
turnover of above R20 million. Nearly 68% of the firms have been in existence for over 
21 years. Majority of these operate in the manufacturing, logistics and retail industries.  
 
Reliability and Validity Tests 
Reliability Tests 
TABLE 2: Accuracy analysis statistics: reliability tests 
Research Constructs  Descriptive Statistics*  Cronbach’s Test  C.R.  AVE  Factor 
Loading 
Highest 
S.V. Mean  SD  Item‐total  α Value 
Supply  chain 
planning 
practice 
SCPP‐1  3.53  5.06  0.61  0.80  0.85  0.50  0.69c  0.30 
 
 
 
 
 
 
SCPP‐2  0.66  0.77c 
SCPP‐3  0.48  0.54c 
SCPP‐4  0.59  0.71c 
SCPP‐5  0.55  0.61c 
SCPP‐6  0.45  0.48c 
JIT  production 
and planning 
SCP‐1  3.62  4.30  0.33  0.81  0.82  0.48  0.30c  0.22 
 
 
 
 
SCP‐2  0.56  0.55c 
SCP‐3  0.73  0.88c 
SCP‐4  0.69  0.80c 
SCP‐5  0.67  0.83c 
Supply 
Flexibility 
SFP‐1  3.93  3.57  0.59  0.78  0.83  0.52  0.71c  0.17 
 
 
SFP‐2  0.58  0.74c 
SFP‐3  0.65  0.76c 
SFP‐4  0.61  0.68c 
SFP‐5  0.29  0.33c 
Supply chain e‐
collaboration 
with suppliers 
SCECS‐  3.68  4.84  0.61  0.82 
 
0.85  0.49  0.65c  0.13 
 
 
  SCECS‐
2 
    0.53        0.55c   
SCECS‐
3 
0.73  0.74c 
SCECS
‐4 
0.74  0.85c 
SCECS
‐5 
0.63  0.68c 
SCECS
‐6 
0.33  0.35c 
Supply chain e‐
collaboration 
with customers 
SCECC
‐1 
3.80  4.80  0.61  0.78  0.85  0.59  0.85c  0.04 
 
 
 
 
 
 
SCECC
‐2 
0.59  0.87c 
SCECC
‐3 
0.58  0.83c 
SCECC
‐4 
0.57  0.63c   
 
 
 
 
SCECC
‐5 
0.37  0.17c 
SCECC
‐6 
0.51  0.34c 
SCECC
‐ 7 
0.29  0.10c 
 
 
As shown in Table 2 above, the item-to-total values ranged from 0.45 to 0.66 for supply 
chain planning; 0.33 and 0.73 for JIT production and planning; 0.29 to 0.65 for supply 
flexibility; 0.33 to 0.74 for supply chain e-collaboration with suppliers and from 0.29 to 
0.61 for supply chain e-collaboration with customers. All the measurement items for 
all the latent variables had item-to-total values equal or greater than the acceptable 
threshold value of 0.3 or above (often ≦0.3) (Dunn, Seaker & Waller, 1994:145). 
Moreover, Table 2 reveals that the Cronbach’s alpha coefficients were between 0.78 
and 0.82 for all the research latent variables. Thus, all the Cronbach’s alpha values 
for all the research variables used in this study were above the acceptable threshold 
value of 0.7 used in the study of Nunnally and Bernstein (1994:24). All in all, the 
measurement items used in this study were highly reliable since all the item-to-total 
values were above the recommended value of 3 and all the Cronbach’s alpha 
coefficients were closer to 1. The study further used composite reliability checks as 
shown in Table 2 to complement the item-to-total correlations and the Cronbach’s 
coefficient alpha values.  
 
Table 2 shows that the Composite Reliability coefficients were between 0.82 and 0.85. 
All the Composite Reliability values for all the variables exceed the recommended 
estimate criteria used in previous studies by Hair, Babin, Anderson and Tatham 
(2010:55) and Kline (2005:45). More so, the Composite Reliability coefficients are 
similar to the Cronbach’s alpha coefficients. Thus, all the Composite Reliability 
coefficients confirm that all the measures for the two variables used in this study were 
highly reliable.   
 
Table 2 further shows that the Average Variance Extracted (AVE) values for the two 
research variables in this study range from 0.48 to 0.59. Thus, all the AVE values for 
all the variables were above the recommended threshold value of 0.4, indicating that 
the measurement items used in this study adequately represent their respective latent 
variables. Therefore, the AVE values, Composite Reliability coefficients, Cronbach’s 
alpha and the total-to-item values for the two latent variables in this study suggest that 
the measurement items were internally reliable. The next section focuses on the 
validity of the research variables. 
 
Construct Validity Tests 
Construct validity refers to the degree at which a measurement item is accurate when 
measuring the latent variable being studied (Vanderstoep & Johnston, 2009:60). Drost 
(2011:116) describes it as an accuracy measure concerned with how well a concept 
or idea or behaviour (in essence the latent variable) is translated or transformed into 
a functioning and operational reality (or operationalised). There are two ways to 
determine construct validity, which are: convergent and discriminant validity. 
 
Convergent Validity 
Convergent validity refers to the degree at which the measurement items reveal 
homogeneity within the same latent variable being measured (Vanderstoep & 
Johnston, 2009:60). It requires that a measurement item highly correlates with the 
other measurement items that measure the same latent variable. For instance, 
convergent validity in this study expects that measurement item SCPP1 have a high 
correlation with the other measurement items that measure supply chain planning 
practice. In contrast, it is expected that these measurement items measuring supply 
chain planning practice, for instance, do not correlate highly with the measurement 
items which measure supply chain e-collaboration with either suppliers or customers 
(discriminant validity) (Iacobucci & Churchill, 2010:258). Convergent validity in this 
study was measured by assessing whether the individual measurement item loadings 
for each corresponding research latent variable exceeded the recommended 
threshold value of 0.5. The measurement items with factor loadings of less 0.5 were 
deleted as they accounted for less than half (50%) of the measured latent variable. 
 
As earlier noted, Table 2 above, shows that five (5) measurement items of supply 
chain planning practice (SCPP 1-5) had factor loadings greater than the recommended 
threshold value of 0.5 and all ranged from 0.54 to 0.77. Measurement item SCPP6 
had a factor loading of less than 0.50 and was excluded in further statistical analysis. 
Table 2 also reveals that three(3) items (JPP2-4) of JIT production and planning 
practice had factor loadings of above 0.5, ranging between 0.55 and 0.88; while two(2) 
of them (JPP1 and JPP5) were below the recommended threshold. More so, Table 2 
shows that five (5) items (SFP 1-4) of supply flexibility had factor loadings between 
0.68 and 0.76; while only one (SFP5) was below 0.5. Table 2 further indicates that 
five(5) measurement items of supply chain e-collaboration with suppliers (SCECS1-5) 
had factor loadings exceeding the acceptable threshold of 0.5 and were between 0.55 
and 0.85, while only one (SCECS6) was below 0.5. Four measurement items (SCECC 
1-4) explained more than 50% of supply chain e-collaboration with customers, ranging 
between 0.63 and 0.87; while three of the items (SCECC 5-7 ) explained less than 
50%, and were excluded in further statistical analysis.  
 
Discriminant Validity 
Guo, Aveyard, Fielding and Sutton (2008:288) describe discriminant validity as a way 
of measuring construct validity which is concerned with the degree of distinctiveness 
or heterogeneity between different variables. It requires that measurement items of 
unrelated latent variables load differently. This study employed the AVE values of less 
than 1, the pair-wise correlation matrix coefficients of less than 1 as well as comparing 
the AVE values against the highest shared variance.   
 
Discriminant validity requires that where the research variables are unrelated their 
pair-wise correlation values be less than one (1.0). Previous studies (Gatignon, 
2014:83; Nunnally & Bernstein, 1994:10) suggest a correlation value between 
variables of less than 0.7 as adequate to confirm the existence of discriminant validity. 
As noted earlier, AVE values of less than 1 also indicate the existence of discriminant 
validity. Alternatively, a comparative assessment can be done to determine 
discriminant validity by checking whether the AVE values are greater than the highest 
shared variance of the variables. The discriminant validity of the research constructs 
in this study was checked using all the above mentioned ways. Table 3, below, 
provides examples of assessing discriminant validity using the pair-wise correlation 
coefficients less than one (1). 
 
 
TABLE 3: Correlations matrix 
Research Variable Supply 
Flexibility  
JIT Production 
and Planning 
Supply Chain 
Planning
Supply Chain e-
Collaboration with 
Customers 
Supply Chain e-
Collaboration with 
Suppliers 
Supply Flexibility  1.000 
  
JIT Production and 
Planning  
0.000 1.000
 
Supply Chain 
Planning 
0.000 0.000 1.000
 
Supply Chain e-
Collaboration with 
Customers 
0.000 0.792 0.108 1.000 
 
Supply Chain e-
Collaboration with 
Suppliers 
0.206 0.202 0.382 0.201 1.000
 
As indicated in Table 3, above, the inter-correlation value range of between 0.108 and 
0.792 for all the paired latent variables are less than 1.0, thus, confirming the existence 
of discriminant validity. Further tests (particularly the AVE-SV test and the AVE values 
of less than 1) were performed to establish discriminant validity.  As shown in Table 2, 
all the AVE values range from 0.48 to 0.59 and are all far below 1, which confirms the 
existence of discriminant validity. More so, Table 2 indicates that the highest shared 
variance values of all the variables are between 0.04 and 0.30. All these figures are 
less than the AVE values (ranging from 0.48 to 0.59) of their respective latent 
variables, thereby further confirming that the measures of all the two variables were 
indeed distinct and heterogeneous (Fornell and Larcker, 1992:40). The next section 
provides a discussion on the overall fit of the measurement model (CFA). 
 
Confirmatory factor analysis results 
At this stage, a CFA (Confirmatory-Factor-Analysis) was performed to access the 
measurement model. Overall acceptable CFA model fit indices used in this paper 
included: the chi-square value over degree of freedom (Ȥ2/df) of value between 1 and 
3, the values of Goodness-of-Fit Index (GFI), Comparative Fit Index (CFI), Incremental 
Fit Index (IFI), and Tucker-Lewis Index (TLI) equal to or greater than 0.90, and the 
Root Mean Square Error of Approximation (RMSEA) value to be equal to or less than 
0.09. Recommended statistics for the final overall model assessment are presented in 
Table 4 below and revealed an acceptable fit of the measurement model to the data, 
including Ȥ2/(df) being 8.76, GFI of 0.98, RMR being 0.01, CFI being 0.99, NFI being 
0.98, IFI being 0.99, TLI of 0.90 and RMSEA being 0.06. 
 
TABLE 4: CFA model fit indices results 
FIT INDEX Results 
Chi-Square/ d. f. 8.76 
GFI (Goodness of Fit Index) 0.98 
AGFI (Adjusted Goodness of Fit Index) 0.84 
RMR (Root Mean Square Residual) 0.01 
CFI (Comparative Fit Index) 0.99 
RMSEA (Root Mean Square Error of Approximation) 0.06 
NFI (Normal Fit Index) 0.98 
TLI (Tucker Lewis Index) 0.90 
IFI (Incremental Fit index) 0.99 
RFI (Relative Fit Index ) 0.89 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion of the structural equation modelling (SEM) hypotheses testing 
results 
FIGURE 2 : SEM results: research model 
 
Five linear relationships (positive and significant) were hypothesised between intra-
firm supply chain practices (supply chain planning, JIT production and planning, along 
with supply flexibility) and the two dimensions of supply chain e-collaboration (with 
suppliers and customers). These hypotheses were formulated from the primary 
objective that aimed to investigate the influence of intra-firm supply chain practice on 
supply chain e-collaboration. Results are shown in Figures 2 above along with Table 
5, below. 
 
 
 
TABLE 5: Summary of SEM results 
Variables Path Variables Hypothesis Path 
coefficient 
Standard 
Error 
Critical 
Region 
P-Value 
Supply Chain 
Planning 
Practice 
 Supply Chain e-
Collaboration 
with Customers 
H1 0.38 0. 083 2. 145 0.032 
Supply Chain 
Planning 
Practice 
 Supply Chain e-
Collaboration 
with Suppliers 
H2 0.13 0.108 4.857 C*** 
JIT 
Production 
and Planning 
Practice 
 Supply Chain e-
Collaboration 
with Suppliers 
H3 0.21 0.047 3.348 C*** 
JIT 
Production 
and Planning 
Practice 
 Supply Chain e-
Collaboration 
with Customers 
H4 0.72 0.555 13.449 C*** 
Supply 
Flexibility 
Practice 
 Supply Chain e-
Collaboration 
with Suppliers 
H5 0.20 0.131 2.851 0.004 
Structural model fits:  χ2/df=148.34; GFI=0.998; AGFI=0.977; RMR=0.003; NFI=0.999; RFI=0.994; IFI=0.994; 
TLI=1.000; CFI= 1.000; RMSEA=0.018. Note: c significance level - ***p-value<0.001, b significance level-**p-
value<0.05, a significance level- *p-value<0.1, ns significant level- insignificant (p-value>0.1). 
As shown in Table 5 above, all the five hypotheses are positive and significant. More 
precisely, JIT production and planning practices has a strongly positive (path 
coefficient of 0.72) and highly significant (T-statistic of 13.449 and p-value of less than 
0.001) influence on supply chain e-collaboration with customers.  
 
These findings are consistent with the theoretical reasoning of the relational view 
theory, which assumes that critical resources of a firm may extend beyond the firm 
boundaries and may be embedded in inter-firm resources as well as routines (Dyer & 
Singh, 1998). The resources (particularly the site, human and physical specifity) and 
routines are an outcome of the intra-firm supply chain practices employed by the 
supply chain member firms, and can enhance a firm’s investment and commitment to 
e-collaborations with key supply chain partners.  
 
The findings are also consistent with the supply chain management model by Lambert 
and Cooper (2000). As required by the supply chain management model supply chain 
partners need to first identify who their key partners are, know their position in the 
supply chain, the length of the supply chain and the type of supply chain practices they 
implement, before they can invest in e-collaboration commitments with the supply 
chain partners. This can help them assess the level of commitment the other supply 
chain partners have, especially towards technology investments, before deciding on 
whether or not to collaborate with them.  
 
Thus, the validation of a strong positive influence of JIT production and planning 
practice on supply chain e-collaboration with customers means; firms that effectively 
implement their JIT production and inventory planning increase their chances of 
collaborating with their key supply chain members using technologies in an attempt to 
control and minimise supply chain costs. These findings to the best knowledge of the 
researcher are remarkable because they are new as no previous empirical evidence 
was found on the influence of JIT production and planning practice on supply chain e-
collaboration with customers.  
 
Important to note is the fact that the validation of each hypothesis under SEM depends 
on two main criteria. The first criterion deals with the path coefficients (beta). In other 
words, for a hypothesised positive influence, the path coefficient must be positive and 
above 0.5; while a negative influence requires a negative path coefficient of -0.5 or 
above (Hair et al., 2010:79). The second one requires that the tested influence has at 
least one star (*), two stars (**) or three stars (***). These stars show significance at 
three different levels, which are:  (***) - p-value less than 0.001, (**) - p-value less than 
0.05 and (*) - p-value less than 0.1. These p-values complement the critical values 
(C.R) commonly known as the t-statistic. The recommended threshold for a significant 
influence or relationship is a t-value of 2.00 or above. 
 
In this study, the strong positive influence of JIT production and planning practice on 
supply chain e-collaboration with customers was highly significant. As such, the high 
and positive path coefficient along with the high levels of significance shown by both 
the t-value and the p-value validates and renders support to this study’s hypothesis.  
Important to note is the fact that these findings validated and rendered support to the 
claims of all the five hypotheses. Though the other four hypotheses (H1, 2, 3 and 5) 
had fairly weak positive path coefficients ranging between 0.13 and 0.38, all of them 
were significant. This means that all the null hypotheses (H01, H02, H03, H04 and 
H05), which claimed that intra-firm supply chain practices (supply chain planning, JIT 
production and planning, as well as supply flexibility) have a negative influence on 
supply chain e-collaboration (with customers and suppliers) were rejected in this study. 
The validation and support rendered to the five hypotheses suggests that there is a 
significant linear relationship between intra-firm supply chain practices and supply 
chain e-collaboration. This may be due to the fact that a majority of the surveyed firms 
in this study were large in size. These larger firms may have higher levels of intra-firm 
supply chain practice due to their complex supply chain network, which requires them 
to invest in technologies such as e-collaboration tools, for more effective supply chain 
management.  
 
Conclusion, recommendations and limitations 
A positive influence of intra-firm supply chain practices on supply chain e-collaboration 
was reported in this study. This encourages the supply chain collaborating firm 
owners/managers to implement supply chain practices like supply chain planning, JIT 
production and inventory planning systems as well as the supply flexibility practices, 
in an attempt to develop strong supply chain e-collaboration relationships with each 
other. Effective implementation of these supply chain practices has the benefit of 
standardising the supply chain processes such as supply chain e-collaboration among 
supply chain partners. The standardisation is important as it helps reduce the 
uncertainties and protection risks associated with technology. Thus collaborating firms 
need to consider the supply chain practices for the standardisation of their inter- or 
intra- e-collaboration or e-collaboration with customers or suppliers.  
 
The results of this study indicate a strong positive influence of intra-firm supply chain 
practice on supply chain e-collaboration. This means that supply chain collaborating 
firms can standardise their supply chain e-collaboration processes through the 
implementation of supply chain practices. These findings can be used as a theoretical 
guide for future studies in supply chain, be used in teaching and are useful to both 
supply chain e-collaborators and non-collaborators.   
 Supply chain partnering firms need to effectively implement their intra-firm supply 
chain practices of supply chain planning, JIT production and planning systems, as well 
as supply flexibility practices. This should be so because supply chain practices play 
a major role in reducing the supply chain risks and costs through standardising supply 
chain processes. Given the role of intra-firm supply chain practice in supply chain 
management, there is therefore a need to train and educate all employees (from the 
least person to the top managers) on these intra-firm supply chain practices in order 
to improve effectiveness in their implementation. They also need to be trained and 
educated about supply chain processes such as supply chain e-collaboration and 
strategic information sharing as well as their roles in supply chain management.  
 
Policy makers can also encourage synergy between large technological vendor 
companies who sell supply chain solutions and SMEs along with any other e-
collaborating firms. This is where the vendor companies can assist small enterprises 
in adopting supply chain e-collaboration technologies at lower costs. The technology 
firms may be best positioned to advise these SMEs to adopt the appropriate supply 
chain collaboration technologies. The government can do this by providing tax benefits 
such as tax holidays to large technological firms. Through such synergies, firms will 
be able to collectively learn together and develop a supply chain competence, which 
in turn improves supply chain performance.  
 
The benefits of supply chain e-collaboration investments are said to materialise in the 
long term. As such, a long term study could have been conducted to capture the long 
term effect of supply chain e-collaboration among South African firms. However, future 
studies can make a replica of the study, to capture the long term effects of supply 
chain e-collaboration on strategic information sharing, supply chain competence and 
supply chain performance in South Africa. 
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 QUESTIONNAIRE 
 
Dear respondent, the Department of Logistics (Vaal University of Technology) is conducting 
a survey to investigate the influence of intra-firm supply chain practices on supply chain e-
collaborations in South Africa. Be informed that your cooperation and contributions in 
completing the questionnaire is greatly appreciated and valued. Your contributions will be held 
in confidence. Feel free to express yourself in the next 5 to 7minutes. 
 
Name: Progress Hove. Email: proggyhove@gmail.com 
 
Signature: ........................................ 
SECTION A: PERSONAL INFORMATION(Put an X on the appropriate block)  
A1. Gender 
Female Male 
1  2 
A2. Education 
High School Diploma  Degree 
1 2 3  
A3. Race  
Black Indian White Coloured Other(specify) 
1 2 3   4 5 
 
A4. Number of employees  
5 or less 6-10 11-20 21-50 51 or above 
1 2 3 4 5  
A5. Amount of money from sales per year in Rands (R) in thousands (T) or millions      (M): 
 Less than R1 
million 
R1m- R5 m R5,1m-R10m R10,1m -R20 Above R20m  
1 2 3 4 5  
A6. The number of years in business since start up: 
 2years or less 3-5years 6-10years 11-20years 21years or above 
1 2 3 4 5  
 
A7. What business are you in?   
Manufacturing  Retailing  Wholesaling Construction Mining Tourism Agriculture Financial 
1   2 3 4 5 6 7 8 
A8.Do you own any of the following marketing technology devices? (Select by marking with 
an X on the block with the devices you own):  
Computers Smart phones Internet Satellite Other(specify) 
1   2   3   4 5 
 
SECTION B: IMPLEMENTATION OF INTRA-FIRM SUPPLY CHAIN PRACTICES 
Please circle the level of agreement on each of the items below based on the situation of your 
company. To what extent have the following planning practices been implemented in your 
company [1 = not implemented, 2 = less implemented, 3 = equally implemented, 4 = well 
implemented, 5 = extensively implemented]. There is no right or wrong response, the question 
asks for your opinion. 
  Implementation of supply chain planning practices Responses of respondents
SCPP1 We use of historical data in the development of forecasts. 1 2 3 4 5
SCPP2 We have implemented a ‘‘What-if’’ analysis for supply/demand balancing. 1 2 3 4 5 
SCPP3 A change in our demand information instantaneously ‘‘reconfigures’’ the production and supply plans. 1 2 3 4 5 
SCPP4 We use online visibility for our supply-chain demand requirements 1 2 3 4 5 
SCPP
5 
We assign a supply chain planning team
1 2 3 4 5 
SCPP
6 
We involve marketing and manufacturing functions in 
supply chain planning process. 1 2 3 4 5 
 Implementation of JIT Production and Planning Practices Responses of respondents 
JPP1 
We implement a pull operating system that coordinates 
work only upon authorisation from another downstream 
user in the system. 
1 2 3 4 5 
JPP2 
We implement a cellular manufacturing system for 
processing any products parts, jobs or components that 
follow same processing steps. 
1 2 3 4 5 
JPP3 
We have a cycle time reduction system that requires us 
to reduce our inventory levels through our purchase order 
quantities and production lot sizes. 
1 2 3 4 5 
JPP4 
We use an agile manufacturing strategy to allow our 
production systems to cope with rapid changes in 
demand. 
1 2 3 4 5 
JPP5 We implement a bottleneck/constraint removal system to balance our resources and maximise production output. 1 2 3 4 5 
 Supply flexibility Practices Responses of respondents 
SFP1 We deliver products to our major customer on a just-in-time basis. 1 2 3 4 5 
SFP2 We have a single point of contact for all order inquiries. 1 2 3 4 5 
SCP3 We have real time visibilities of order tracking. 1 2 3 4 5 
SFP4 We consolidate orders by customers, sources, carriers, etc. 1 2 3 4 5 
SFP5 We use automatic identification during the delivery process to track order status. 1 2 3 4 5 
 
SECTION C: SUPPLY CHAIN e-COLLABORATION 
Please circle the level of agreement on each of the items below based on the situation of your 
company. There is no right or wrong response, the question asks for your opinion. 
1=Strongly Disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly Agree 
  e-Collaboration with Suppliers Responses of respondents 
SCEC
S1 
The level of information exchange with our suppliers 
through internet is very high. 1 2 3 4 5 
SCEC
S2 
The participation level of our suppliers in the process of 
electronic procurement is very high. 1 2 3 4 5 
SCEC
S3 
The participation level of our suppliers in the process of 
production is very high. 1 2 3 4 5 
SCEC
S4 
The speed of ordering system to procure materials is very 
high in our company due because of technology. 1 2 3 4 5 
SCEC
S5 
We help our suppliers through technology with improving 
their processes to better meet our company needs. 1 2 3 4 5 
SCEC
S6 
We involve our key suppliers in continuousimprovement 
programs. 1 2 3 4 5 
 e-Collaboration with Customers Responses of respondents 
SCEC
C1 
We often use the primary Business-to-Business market 
space to facilitate the collaborative product design with 
our primary customer today. 
1 2 3 4 5 
SCEC
C2 
We often use the primary Business-to-Business market 
space to facilitate the Collaborative forecasting/production 
planning with our primary customer today. 
1 2 3 4 5 
SCEC
C3 
We often use the primary Business-to-Business market 
space to facilitate the logistics planning with our primary 
customer today. 
1 2 3 4 5 
SCEC
C4 
We frequently follow-up with customers for feedback. 1 2 3 4 5 
SCEC
C5 
The level of computerisation for customer ordering in our 
company is very high. 1 2 3 4 5 
SCEC
C6 
The level of organic linkage with our customers through 
internet is very high. 1 2 3 4 5 
SCEC
C7 
We frequently have periodical contacts with our customers 
via the internet. 1 2 3 4 5 
 
Thank you for your cooperation 
 
